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Lake Dam, California, shown in Fig. 5,3 illustrates the use of pilasters. There
are no established rules for the dimensions or spacing of pilasters and struts.
However, the unsupported length in the highly stressed portions of the
buttress should not exceed ten times the effective thickness. At other places
the unsupported length may be increased to 15, provided the stresses are not
in excess of 50 per cent of allowed stresses.

The reinforcement in the struts is usually continuous through at least three
bays, but in some cases it has been carried continuously throughout the
structure, with no deleterious effects from contraction. The struts should abut
solidly against the abutments. The horizontal building joints in the buttresses
should be at the elevation of the struts if practicable.

FIG. 6.   Architectural use of double buttresses.

In multiple-arch dams, where the economic span is usually greater than
for other buttressed types, the need for struts and pilasters may be eliminated
by using double-wall or hollow buttresses, each stable within itself. This
type, proposed by Noetzli in 1924,4 has been used in a number of dams.
Mr. Noetzli's example is described under Example 3, Arts. 27 to 32 of this
chapter. Essential details are shown in Fig. 15.

A system of tie walls and struts between the webs assures unity of action.
A buttress of this type can be made secure against buckling without resort to
long struts between buttresses.

Double-walled buttresses have a distinct advantage as to appearance, par-
ticularly in high dams. An architectural treatment of the buttresses and the
top of the arches, suggested by V. H. Cochran5 is reproduced in Fig. 6.

7. Beam Stresses in Buttresses. Horizontal and vertical forces and mo-
ments on the buttresses are computed as for gravity dams. The joint between
the facing and the buttress is sufficiently rough that the facing will follow the
buttress in case of overturning; hence the full weight of the facing and of all
other parts of the dam above any section being analyzed is included with the
downward forces.

Examples of alternative buttress-slab connections are shown in Fig. 4.
For monolithic deck and buttress, as illustrated in Fig. 46, and for multiple
arches actually tied to the buttresses, Fig. 4e, the buttress and a half-span

3 WEGMANN, The Design and Construction cf Dams, 1927, PI. JJJ.

4 F. A. NOETZLI, "Improved Type of Multiple Arch Dam," Trans. Am. Soc. CM
Vol. 87, 1924, p. 346.

5 Idem, discussion, p. 371.